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S U M M A R Y  
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The radioindices of nearest normal galaxies a re  considered. 
A dependence between the opt ica l  luminosity and radioindices of l a t e r -  
type galaxies is revealed. The luminosity functions of later and e a r l i e r -  
type galaxies were determined i n  the  photographic range with the help of 
galaxy computations in the 1300Mnc3 volume in the  v i c in i ty  of our Gal-. 

F inal ly ,  the radioluminosity of normal galaxies w a s  determined with the 
help 

type 

of the photographic luminosity function and of radioindices of l a t e r -  
galaxies. 

* * *  

The extragalact ic  sources of weak radioluminosity are  normal 
galaxies, whose number is  great,  and tha t  is why t h e i r  aggregate contri-  
bution t o  background radio emission is noticeable. Unfortunately, radio- 
emission of normal galaxies is so weak tha t  it could be r e l i a b l y  measurea 
only near some Close S and Im-galaxies, br ighter  than p a d ,  so far, 
was not detected at normal E- galaxies. Radioemission of more remote 

galaxies is very pcorly detected and quant i ta t ive estimates of it are 
unreliable,  which can be seen from the comparison of % estimates i n  
the meter band [l - 33. The vis ible  and absolute radioquant i t ies  in 
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A=.: 1.9 m (% and bb) and radioindices + - 5% const i tute  convenient 
charac te r i s t ics  of normal galaxies' radio emission. Compiled in Table 1 
are the in t eg ra l  photographic values of galaxies br ighter  than 
ing  t o  [4 - 3.23, the values of absorption according t o  [131 , the radio- 
quant i t ies  according t o  11-3, 141, the t rue  models of distance according 
115- 173, determined by distance indicators ,  by t h e i r  belonging t o  groups 
and red  shifts at  H r  100km/sec in Mnc etc.. ( the  lat ter a re  brought out 
in parentheses). The m e a n  radioindices of fundamental-type galaxies a re  
compatible with the Brown estimates C181, but Sc-galaxies can be subdivi- 
ded into two grouys according t o  the rnLioinZices. 
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On the whole, however, S- and Im-galaxies indicate  a spec i f i c  
course with the mean absolute photographic mapitude M 
is expressed by the following correlat ion formula: 

(Fig. l), which 
Pg 

9 - n o  =18.7 + 0.9 Mpg (1 1 
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With the help of t h i s  dependence. one may determine the luninositg 
function of normal galaxies provided the photographic lur inos i ty  function 
is known. It all amounts t o  extrapolation of the r e s u l t s  obtained by the 
close galaxies over a s igni f icant ly  greater  volume, for which the photo- 
graphic luminosity function of t h e  galaxy is determined rel iably.  

As t o  the radio enission of E- and 
SO- galaxies, there are two points of view 
C181.- Brown assumes tha t  radio emission of 
systems with a s t e l l a r  population of s t r i c t -  

m; -m= 

+4J- 

+JSr - 
*zm - ly type I1 (s>herical)  is not detected, 

because it generally is extremely weak, +T* - 
This is confirmed a l s o  by the negative 
r e s u l t s  of search f o r  rad io  emissions of - 7Jm -17m-78"-1J 4, -30" n" 

Fig. 1. - Depndence be tween 
the i n t e a d l  absolute pho- globular clusters Cl]. As t o  radio emission 

of nuc le i  of spiral galaxies, there is in tographic value of normal 
galaxies and the radio- 
index m ~ - f &  Yhe sign these nuclei  izp admixture of type I popula- 

t i on  stars, neut ra l  hydrogen and gas ex- denotes NGC 55, whose pho- 
change with galaxy disk, i. e. there are toLraphic n a p i t u d e  is, 

vis ib ly ,  somewhat weakened 
reaeons fo r  radio emission. Roberts assumes by absorption in t h i s  gala- 

t ha t  radio emission of e l l i p t i c a l  galaxies XY- 

already is at the threshold of detection by means of radiotelescopes. 
According t o  him, the s ing le  case of detection of radio emission from 
the SO-galaxy NGC 4526 [33, speaks i n  favor of it. But it is possible a lso  

t h a t  t h i s  is acasual coincidence of the radiosource and the galaxy or 
a doubtful ident i f ica t ion  ( the difference by declination is 1'). It is 
possible t h a t  Roberts is r i g h t  i n  regard t o  SO-galaxies, in which traces 
of dust were revealed by him C191. Nevertlieless, rad io  emission from E- 
and SO- galaxies cannot now be considered as s o l i d l y  established. 
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The luminosity function for  galaxies of all types in the photo- 
graphic scale of stellar magnitudes has been obtained by a series of 
authors C20-2241 f o r  the nearest environments of the G a l a x y ,  but in 
t h i s  caSe the bright end of luminosity function was underestimated, 
inasnuch as the br ightes t  galaxies are l i t t l e  represented in our e n d -  
ronment. To the contrary, when the luminosity function was constructed 
by ga lac t ic  star c lus te rs ,  its weak end was underestimated. The same 

shortcoming is obtained a t  construction of luminosity function only by 
galaxies u i t h  w e l l  known r ed  s h i f t s .  The jo in t  consideration of the 

results of the first and second methods assumes an i den t i ca l  r e l a t i v e  
composition and luminosity of the ga lac t ic  f i e l d  and c lus te rs ,  which is 
not correct  in case of E-galaxies, T h a t  is why f o r  the construction of 
lWI&iOsity fuilction of normal galiixies we took advantage of the combi- 
nation of the first and th i rd  methods. In  t h i s  case the d i f f i c u l t y  con- 
sists in t ha t  it i~ not clear whether o r  not the density of dwarf gala- 

x i e s  5x1 our v ic in i ty  can be considered as typ ica l  for large volumes, 
in other words, whether the dis t r ibut ion of d w a r f  galzxies may be es t i -  
mated as uniform. Fortunately, t he  radio emission of d w a r f  galaxies 
drops sharply with the decrease of t h e i r  photographical i n t eg ra l  magni- 
tude and the share, contributed by then t o  the t o t a l  radio emission is 
ins igni f icant ;  that  i s  why the nonuniformity on the d is t r ibu t ion  of 
d w a r f  galaxies will l i t t l e  affect  the radioluminosity function. 

I n  order to obtain the photographic luminocity function of gala- 

xies ,  we choose a portion of the sky i n  7.77ster, which encompasses the 
northern and equator ia l  ?arts of the sky t o  6 =  -25'. with the exception 

of the  zone of avoidance with Ibl<lOO ana of the  sky area the c lus t e r  
i n  Virgo ( 01 = 12 - 13h , 
than Zm, and corrected f o r  the absorytion according t o  C13] , which 
are  s i tua ted  in t h e  spherical  sector of r ad ius  8&c,  were computed in 
the chosen portion, For the galaxies with red s h i f t s  of l e s s  than 300 km/s 

6 =  - l o -+  20°). All the galaxies, br ighter  
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or for which data  on distance indicators  according t o  C14, 241 a r e  avail- 
able, estimates of distance were taken e i the r  by indicators  or  by appurte- 

nance t o  galaxy groups. Tor the remaining galaxies the distances w e r e  
taken by red-shifts with B =  100 h / s e c  p. Mne. For a small number of 
galaxies, with no available data on red-shif ts  and  indicators  and not 
belonging t o  groups, the  estimates by luminosity categories according t o  

Van den Bergh were t&en [25]. W e  included i n  our computations our own 

Galaxy and the Magellanic Clouds, t h a t  is a l l  the members of the Local 
group except 1C 10. W e  included in the calculations the d w a r f  galaxies 
absent in the  catalogue [ll], but re la ted  t o  close groups according t o  

C263. 
the help of the new absorntion chart  [13J. It should be recal led,  that 

i n  E51 and other works, only the e f f ec t  of l a t i t u d e  is taken i n t o  account 
while the absarTtion in the direct ion a t  the ga lac t ic  pole is omitted. 
That is why the e s t h a t e  of MpR is there by 0,3m brighter  than in our 
own system, the d i s t m c e  sca l e  rernaiaing the same. 

&+.laxies t o  w e r e  borrowed from the catalogue of [ll], with 

The zbsorption w a s  taken i n t o  clccount by the Parenago method w i t t  

t h e  i n t e g r a l  magnitudes of galaxies taken according t o  [4, 5, 11 3 (they 
are enumerated in order of preference of estimates), the o ld  estimates 

froa [ l l l w e r e  recuced t o  the systea of C41. In our sector,  with an 
8 Mnc radius, the catalogue of E113 exhausts a l l  the g a l d e s  from - 20 

t o  1705m; as t o  the galaxies weaker than - 17. Sm, were computed in the 
same sec tor  but in the volume of s m a l l e r  radius B. Because of t ha t ,  the 
coaoutations of galaxies of di f fe ren t  luminosity w e r e  re fe r red  t o  various 
volumes and the weak galaxies were comnuted in a rather small volume of 
Space . . 

Presented in Table 2 are the r e s u l t s  of conputations of  Bgalaxies 
of l a t e r  (S i Im) and e a r l i e r  (E + SO + SO) types with the indicat ion of 
of sTherical  sectors '  r a d i i  B,where comyutations w e r e  conducted; compiled 

also are the logarithms of the number of galaxies of given luminosity (H) 
per I-Inc3, t ha t  is the luminos i ty  functions according t o  calculat ions and 
after smoothing out, and the  in t eg ra l  luminosity function with its smoothed 
out variant. 
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1*-2On 8 14 
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These luminosity functions and t h e i r  smoothed out var iants  are  
p lo t ted  in F i g . 2 ,  Inasmuch a6 we conducted these coqputations i n  a conpa- 
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r a t ive ly  s m a l l  volume of space, de needed 
f o r  the application of the  obtained lumi-  
nosi ty  functions t o  larger Y O l t m ? 6  preci- 

me t o  some degree l ibera ted  from random 
f luctuat ions of calculations. 

. s e l y  the muoothed out functions, which 

Comparing t h e  obtained luminosity 
functions with the r e l a t i v e  one according 
t o  C223, we eee an agreement f o r  S-gdaxieb: 
brighter than - 16.5*, but a s igni f icant  
discrepancy fo r  weaker onss. This is expain- 
ed by the difference in calculation methods 
more par t icu lar ly  
culat ion of weak galaxies, drawn out of a 
l i m i t  volume of space, Besides, clouds r i c h  
with type-Sb objects, say c lus te rs  in Virgo 
and Ursa Major, entered into the computations 
of reference C223, 

sensi t ive f o r  the calm 
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Fig.2, - O l p t i c a l  znd radio- 
luminosity functions of 
normal gal-xies. S + Im are 
spiral and irregular gala- 
xies, E + SO are earlier-  
type galaxies, R is radio- 
luminosity function of 
later-type galaxies, 

The in t eg ra l  laminosity function of galaxies, brought out in the 
laat column of Table 2, is generally consistent with the luminosity 
determined by ZwiclcJr C231. 
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is still found t o  be s ignif icant ,  ce r t a in  
changes must be introduaed 5x1 t h i s  function. 

ks t o  the typicalness of the radio- 
luminosity function of normal galaxies f o r  
broader regions of Metagalaxy, the matter 
can be reduced t o  the typ ica l  3md nontypi- 
cal  nature of the photographic luminosity 

AIR lg q (dl) . io' 
< 

--!!om 1.00 
-1'C I ,a5 
-18 1.10 
-17 1 *20 
-IS 1 .a0 
-15 1.40 
-14 1,s 
-13 1.7 
-12 1.9 
-1 1 2 .o 
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Therefore, the radiolllminosity function of normal galaxies, found by us, 
is t yp ica l  for large valunes, if we discount the evolutional e f f e c t s  and 
the f r ac t ions  contributed by e l l i p t i c a l  galaxies and the in te rga lac t ing  
medium. 

The mean absolute in tegra l  radioluminosity of 1Mnc3 is, according 

t o  Table 3, of the order of - lp, because of radio emission of later- 
type galaxies and provided we take i n t o  account radio emissions of c lus t e r s  
and e l l i p t i c a l  galaxies, Because of radio emission of radiogalaxiee (assuming 
t he i r  s-30, and s t a r t i n g  from the idea t h a t  200 radiosources t o  5 1 9 . 6 ~  
are  counted over a 0.6 area of the c e l e s t i a l  sphere), the preliminary 
rough estimate of radioluminosity of a s ingle  EInc of space should be i n  a l l  - Urn. 
share t o  the  observed radiobackground of Metagalaxy, 

3 

Thus, the radio emission of aorntal galaxies contributes the m a h  
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